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(57) Abstract 

a aesign method 
for a pneumatic tire 
according to the present 
invention comprising the 
steps of determining a tire 
basic model representing 
tire cross-sectional 
configurations including 
the internal construction 
and divided into a 
plurality of elements, 
an objective function 
representing a physical 
value for evaluating a 
tire performance, a design 
variable for determining 
the. cross-sectional 
configurations of the 
tire, and limiting 
conditions for limiting 
the cross-sectional 
configurations of the 
tire, obtaining a corrected 
model of the tire in which 
the design variable is 
changed by a unit amount 
An, calculating values 
of the objective function 
and limiting conditions 
of (he corrected model, 
calculating sensitivity for 

every design variable and , 
calculating an estimated value of a changed amount of the design variable that maximizes the value of the objective 
function by using sensitivity so calculated while allowing for the limiting conditions, repeating the above steps until 
the values of the objective function converge, and determining the configuration of a tire based on the design variable 
when the values of the objective function converge upon the estimated value. 
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•-cart 

eodellng a tire 

dateralne an objective function. Uniting 
condition* and a design var labia 
calculate an initial valua of the objec- 
tive function and Halting condition* 
.. change the design variable by At,, 
... calculate • node coordinate other than 
-tha design variable, and dittnln* tha 
configuration of a tire after tha daaign 
var labia la changed by Ar t . 
calculate veLuea of tha objective 
function and Uniting condition* of tha 
det erm ined tire configuration, 
caleulete sensitivity for every design 
variable 

.. eatleete a changed enount of the daaign 
variable that aaeleisae tha objective 
function while satisfying the Uniting 
conditions by uelng eenaltlvlty 
.. determine a aodel of e tire corrected In 
accordance with the eat lee ted changed 
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Haa the valua of the objective function 
converged 7 
.. deteralne the configuration of a tire 



• — 




(57) 



am r >u * - r 

AT t-U'J7 

au * - x i- -7 »; r 

BB ^ K X 
BE ^ ¥ — 

BF V 'U A* -f- • V r v 

BG "/ *V 'J T 

BJ *■« ^ > 

BR "/ v x H- 
BY -} - v 

CA » y 

cf 4>*r v «; * ft#tm 

CG ^ > -j-- 

CH X < X 

CI 3 — I- -i? .KT — ^ 

CM H * 'I — > 

CN +® 

CS -f n ■/ ^ X u r A- 



cz -r- x -y a &*a® 

DE K -f 7 

dk -r > - ? 

EE xxi- T 

ES X-< < > 

FI v f > 7 > K 

FR v v > X 

GA # .ft > 

GB < A r 'J X 
GE fir is 7* 

GN ¥ - r 

GR A f 'J > v , 
HU > ** 'J — 

IE V 4 /l y > V 

it < y >i — 

JP B# 

KE v t 

KG V n A r X y > 



KP «8*t£a£±*AR&mBI 

kr A«sa 

KZ *f 7X^ 

U ') b r -> ^ y -f > 

LK X *} y > ij 

LT M h r - r 

LU / 

LV 7 h '7* < 7' 

MC 

MD * /U K 

MG -v y # x /? >u 

ML -v ij 

MR t-'J f 
MW *v v 'V < 
NE - v — * 

nl * 7 > y 

NO / ft x — 



NZ - ^ — • — 7 > K 
PL ;K — 7 > K 
PT ;K 

ro — — r 

ru a ■> r mn 

SD x — y > 

SE X "V a — r* > 

SI X u •/ a - T 

SK X d '/r * T 

SN H: * >y /i, 

TD v - K 

TG h — ^ 
TJ 

tt h g - y- k t- 3" 

UA "V ? 7 t 
US *® 

uz rv X'<* x y >ftiaa 

VN '/ j «: h ^ Is 



WO 94/16877 



PCT/JP94/00110 



1 

(l) *^©#-;frx^KfHzW^ 



WO 94/16877 



PCT/JP94/00110 



2 

Mf?5&± Ltd, mmAfricizmmLtz tr cotj trnztizmm-emcm 

(3) h«ift3imi;:B9*&1Hftft« 

(4) ^->t£ftic|igih£=tf:il&^ 

^ L tz K> UK tc * - ;u F£fPE£ L /:tlc * f -V £i£fe L xmmwm L . 

(5) *©(fe©ifctH-iin**ir*ftffi 



* WO 94/16877 




PCT/JP94/00110 



3 



36 HE© Hi 3* 

o 

Jl&lttfcte. Iff 1 ©3BISH®£*IA9 ©l£ff7j&te. (a) OT*ffji 

M£^£t£lt^£fc©ffi£3c#>3*"r (c) g ft KI£fc©*iHii 



WO 94/16877 




PCT/JP94/00110 



WO 94/16877 



PCT/JP94/00110 



5 

wtziSLstmm*. ^t)^L^^-r ^ >s 9-c j rftmMWi%: 

^x-xiAoy-y^ rtffiti^^Aoy-^^^Js ^OI/ hFBl^ACDy- 
^7^ Rtf^U FztJ*CO>?-*fjMii<D'J>tS; < <h t> 1 O© ^ 3' Agfl^ 

BtrSSaftft^i LT ij -fix? iff VMLzf^J 9 -f t^Si^ 

1 007^ >©M^t»^Ii07^ Kt-v? (b) Tift 



WO 94/16877 PCT/JP94/00110 



o 



^^toA-^x^t^-^x^-f ^-r -^rt^©^ -ii^zf^ Jcd$tK)& 
Myj=f v>5^ Rtf^u h j.> K=f A©y--^^©ii>/«£ <hio 



WO 94/16877 



PCT/JP94/00110 



7 

*d^#*>t>wflfi-e#*airt;iw«[*^i6s mzx^y? (b) Tti, &jcc;i»&tc 



WO 94/16877 




PCT/JP94/00110 



8 



&u m m ^ »*s w & * # te * >r * ^ t/tsft ^afc^-ae-fts 

±K©#]ici8ktt£t>©-eiitt<. * staffs 



WO 94/16877 




PCT/JP94/00110 



9 



WO 94/16877 




PCT/JP94/00110 



1 0 



^.^ISft^i^^^fe. C©t£it^ifc^£^ ^^Ifttf-LTV^S©^ ^xht- 

K©*-r -F&tt-*:^? :i*<T*5, £ -5 asanas &*i5 0 



<- WO 94/16877 



PCT/JP94/00110 



1 1 

SH 9 Ellis ^^tS^f^ic^S, ggfflj&C. &tf**tHfcit;& 

mi omn, ife/^s. #*,&e. $ftjfec, s.o*«^:i(igfes^M©#^p^{r^ 
l h o ft @ * * -r m ei . 

5 Kites ^-f irof - K"7 j 7-&&*<Dm&&#<D1&Vt%:m-t&m, 

mi 6Hit ^ou m®7^ >£^-r$sEu 

Hi 9 Ellis g*##]to3^-f->*^"Tift*iEk 

i2 0 Ellis H3R^f9oaS*^fi»ia-C ! *»9> (a) ti^Sftl^©*^^ 
£^lN&Els (b) (±^«rtTD&^$Hi-^:«5^*^'r«lEI. (c) liHftglg 
A<H6^$n^Cl ££^lh)iE]s (d) (it|5^©X A- ^ >^*^^o d i^^f 
iDSEk 

m2 2mt. 9 5* >& 3 5:&&'e&-?c.£&m-?mw. 



WO 94/16877 




PCT7JF94/00110 



m2 3m&, 9 7*>&&5r7>is 3 Lfflii<Dfc&m?ftmLtzzt&7iki-& 
el 

w 2 sen*. ? ^ v ^mmvt&Rw-c-mLtzz ±&7F-tmm, 

%2 8 Site, /**->£li&«tfMt:Lfcc: ££3j*f*fiEL 

IS 2 9 Bit*. l o ^»]©&3S;i/-^>^-r»ft*iEL 

£^ih££EL (b) ^^Mfiu^iiiM^ig^^^^i]. 

£^*-*IEL (b) ii&^Wtt«M¥«&&&3i^*SiEL 
f 3 3BI(i. ^^&3;!/-f->£^$ifcftEL 

4Elti. Hi 1 HJfe^jO^-i'^S^^^^^^^EI-eab^. (a) ttffc 

/ — s?el 

mz sun*. izxmmji'-T-y&^-tmtim, 
H3 6iati. §£^^a;u-^>£^imftEL 

II 3 7EIW\ *$SHJj<z>$f5 1 2||ffi0J©&3g;U-f->£^-^ftEL 

3I3 8EIMU v ^otf ;Mt^t»Hf (a) te^-^Wtf 3 

is 3 9 Eite. *$zwomi 3 mmm^mmju-^ >^?Ts-tmtim. 



WO 94/16877 



PCT/JP94/00110 



1 3 

> t: a. - * ©«El&a<^ $ tlT ^ 5 o 

5-T>. Bl, B 2 >^^*^LTUSo CcD^-f-f 

g^-rOWi. A-*^?^ yCLoastoSSNL:, NLs, NLs. • • • K«fc 



WO 94/16877 



PCT/JP94/00110 



1 4 

0j#j^#G : y ^ V ^^-fS^-r^Ort- 

Tit*** C £*<7?££o 

q 2 *T©IEffl*^>r^JK*^b$-a-Sflii<t LTJIttSe Xfyyi 3 4 

6 8 = e/^y? >V*W$(D<fc& . . . (i) 

Xf-^l 3 8 t'iis IS 5 SfC^-TJ; ? fc. £i|M&££t&£ LTfci£ii#d 0 
45fcHESl»Li. L 2 . La. • • • «r£!3£U ffiSlttUC* t>j£^ffi|& n 1 ,. n 1 2 . n 
l 3. • • • ^tl.o &;o^t -y ■/ l 4 o ft 6 BI«C^-f «fc ? (C. iSiR£ 
n/c&fc&n 1 ,. n 1 2 . n 1 3 . • • • ±©«rtffl!|Offli^Q ,. Q 2 . Q 3 . • • • iS$ 



WO 94/16877 




PCT/JP94/00110 



1 5 



^PiOEir.. r 2. r 3 . • • • (JKT-ft^T r , f:/:L, i = l, 

2 , ... -5 /7>^xiHOftJS- 1 ) s fiJS^Q ,. Q s . Q 3 . • • • ©jUA^ 
0 .. 6 2. 0 3. • • • (JBJT— J&5«0 , ig-To tztzL, i = 1, 2, ... 5 
^"-5 >v> itj&Rg©?fc#- 1 ) i^^^-T-So f X^-y^l 4 2 fefe^TEE 

:©«k^li:UB«HaOBJ, *iJ#j£#GRtf&ff££fc r , *&3SLrt:8U 
H2H07f y^l 0 4 JCfc^T. StHfegfer , (D^Ir oCfcl^iWl! 
OBJ ©*!J»HiSO B J oE.Zfffl$l$kftG<DV}m&G o £MHli-3o 

r™ = S Ni • r f 
i - 1 

N, = IT (0 m - 5j ) / ii (0.-0.) ••• (2) 

j=l j=l 

j * i j * i 

©S&M^r^26. SrtflflOfifSjfeQ, ©Jffifi|{c^a6y:ffiJIBI*JinJr-r*c:<i:T?&ai±0 



WO 94/16877 



PCT/JP94/00110 



1 6 

v>mtWL<Dm&-e& <& @ ftMm.<Dmm dOBj/dr, &tf sftft^#©iiMa&<fi: 

dOBJ OBJi-OBJo 
d r i A r i 

d G Gi -Go 

— = " • • • (3) 

d r i d r i 

&fr<D\ufr£<Dnmmt-fz>fr^m-$-z>z.tfr-z%2> 0 z. commit, *4 

I*ffl^T> Xf«y y 1 1 5 TXf y 7° 1 0 8 tmU<Djj&lZ£ iQfj^mjE* 

i 5 -eig^L/cB^wifejitoB j ixf-y^i o 4-emnLtzm&Mi&<D 
x-^.y-^i i 4 -e#j&£nfc»ff£8Hfi£m»itei lt, ? -? i o 4 



WO 94/16877 




PCT/JP94/00110 



1 7 



•y^l 6 2 iwfel^Taftffh^Oft^fTOo IMElti. xf^yi 6 2®^i^ 
X-ry/l 5 0 fCfcl^T. $ 9 BUc^t|-J; ? fc, ^ tS^^f;!/ 

7/1 5 2tlt mi OEUc^rf J:?*^ &,&S> »jSE, ^E&,£C. 
¥SR, n R 2 ^ R 3 n R 4 RtfUji^fc 0 i . e* N 0 3 . 0 4 So 

2 ^fi/jNtc^snsaoft^SR, .op., s. e , < 0Pl , :or, , 

<o 

17007X7^1 6 4Tli> ^-^X^ V±iDli1^<£rX-7 : - y f 1 5 6 
#>tzR i , 0 p,) . 0 i (op.. 5*ai/£Jcf£S&fSo £tz, ft©7f 7^1 6 6 

-f >OL. iff «9igLy5-f >PL&t>X;b >B1, B 2 ±<DW 



WO 94/16877 




PCT/JP94/00110 



1 8 



Xt'^I 0 4^£>X-r-y:/l 1 6 LUfr^-So B WB8#©*&a<JRjfc L 

SWS*-e*><S±T— LTfctK _t~F— 



WO 94/16877 




PCT/JP94/00110 



1 9 



T^-^X5^V^-att5iiRE, £&3£U C©««REi # r z MS 
n««RE, 2r*J£U f i 77. ^litefitt&fz 77 2 M^-etfr«9SL-7 p ^ 

>r -5^r >&—mt?&iEjjmmmznz£?tewmm&&fti&L, ?4*?tm 

r =SN, n C f i . 77 i ) r i 

i 

z =EN, " (f, , !?, ) zi 

i 

= SNi " (f 2 , 7?2 ) f„ 

i 

^, = E N, " (f 8 , 77 2 ) 77 i i 

I 

s ? 2 77 2 mm^&v&?4^ftmm&$kt3 4 yzi&n&&tLT&feir& 



WO 94/16877 



PCT/JP94/00110 



2 0 

mil 













1 0 0 


5 0 


6 0 




m & 


1 0 0 


1 0 6 


1 0 4 


^ & *fc 


1 0 0 


9 8 


1 0 0 



^'Tt^X: 2 0 5/6 0HR1 5 
1*3 EE : 2 . Ok g/c m 2 



ifft1fi) &7&^i-&-? J >B L a, B L b *5«k tf=f A * - 7 7 -22 tlf-f K 
^2 4iO«|J5'f>KLT*5o 



WO 94/16877 




PCT/JP94/00110 



^/clSft^gfctefg 1 6 HfC^-TJ: -5 g-^JV M^t^^ >B 1 , B 2 
, B3, B4T?**K :nt>05^>Bl-B4«n:ii:j;i5, BftH9 

RSMF^&^fflWc^ C ©■ffeMATHEMAT I CAL ELEMENTS FOR COMPUTER GRAPHICSC 
David F.Rogers*? J: tfJ. Alan AdamslO KfrfZ tiT\^ 2>1feU 7* zf 3 >f >ft|£ N B 



WO 94/16877 




PCT/JP94/00110 



2 2 



[*2] 











1 0 0 


5 5 




1 0 0 


9 3 




1 0 0 


1 0 2 




1 0 0 


9 7 



^-T-^lf-r X : 1 6 5 S R 1 3 
rtJ£ : 1 . 9 k g/ c m 2 
ffim : 4 2 5 k g f 

e^«9^in:fitcD^^ : A 'ft ttjfeff K «fc S 5 0 k m/h B#©ffi*fcte»Jj£ 
^ L/cH 1 f^&fe#iJ©^HII£lB&* mffi.-V&2>ti<, Zf^l 0 2©Bfi«jW8fc % #J**J 

«t o^gft ii3£fc©&£©s&#©^#itt ^t*^ g wm$k& £ &#M$kWr& 
: ^ b*feS«jW0JW#Hi-e©*8:M© + i 

^■#"*o #Jx-te\ m 1 7 Elic^f «k"5(c5-f >B 1 , B 2 £ 3 ftB8*fe-ej£iKt-S 
o C©i#£- N => -Y V B 2 te N 



WO 94/16877 




PCT/JP94/00110 



r = a i z 3 + bi z 2 +ci z ' +di 
r = a 2 z 3 + b 2 z 2 + c 2 z 1 + d 2 

jS£ ^ © Jf ^j£<Kt" & J- ft A -T £ d <h T?3fc a6 t> ti & 4fi£ r MM <h & ic 

8 EI©5tLEP 3 2 Lfc<fc 5 i:g*^W<f L < Sfk LftJ?£i^T-e£ ft < 

hfi$) 0^7^-^i<*5 0 C©'r-*A2jfc:«fc*K 3 ^tt^SN" ^^jT-fi 
s ^2 OBI (a) iZTjkLtz&olz.^ fi«AR 1 , AR 2, AR 3 *S«"e^So 
^©Xf -^1 8 2T'(i> H2 OH (b) {C^L/Cct9(-> f^&t^Tgp 
&&m£.Z-±X. ROXf^l 8 4l:fc^Tf 2 0 El ( c ) f c L <fc ? 

^©xf^l 8 6T'«. H2 OH (d) tc^L/cJ:-5{c N 1g#rt®fi[5/&{£iE£- 
C ifCj; (3^#rtS5/£©*A-y >^£r*Tl^ ^CDX-^.y^l 8 8 1: 



WO 94/16877 




PCT/JP94/00110 



2 4 



o 

[*3] 











1 0 0 


4 2 




1 0 0 


9 1 




1 0 0 


1 2 0 


h Hi 


1 0 0 


1 0 1 



94^-^4 X : TBR 10. 00R20 
F*3jE : 7 . 25kg/cm 2 
ffiS : 4 0 5 0 k s f 
i&g. :60k m/h 
K5Ag :1.7m 



WO 94/16877 




PCT/JP94/00110 



yiaot^^tl^o C©5 > xMlffl^-^ >©Xf >y y 1 7 0 

^t^o JI2 2EI©^JT-(i. >SB^R£*>f ^*fr©fi|5j&q 3A>g>»# 

apofiP^q 4t7ft> *«BSP©flfe^r©«S^ q 5 j^t^U h «&q 6 * 

H-CD 2 m<D&1fc.'Z&t>'+ C i^LTUS^ t>^^>X,ffiiHltt^J^.{f«i^q 3^ 
bli5^q 6 tTO 1 «kl* U £fcM:fi|5j£iq 3 <bfl(Sj^q 4 Ofa©flP^lq 5 £ 

-y y 1 7 2 H 2 3 EliC^^-J: ? & * OfEffl^r^Sb >f >:/ «y 

iliRt-So KS 2 3 El©ffJt?ii. ^-fiiSMPJUL s 1 , Ls2, Ls3, Ls4 
, L s.5 icj; oT^#fij£n. cn^©^|iJiL s 1 ~L s 5 O^* (:fi^£^ 
l*qs 1, qs2, qs3, qs4, q s 5^I^$tl5 D ft©Xf y^l 7 

lfc©igffl£^-$-«5^q 3, q4, q5, q 6 £ . * T" -y ^ 1 7 2 TigiR $ tltzW 
,&q s 1 , qs2, qs3, qs4, qs5 \ZM-f ZteWk^feW- 7-f >Lp 
1 ~L p 8 ^tt^o LT. >y y 1 7 6 Tte. C<D£-*©5-r >± 

7t5o 



WO 94/16877 




PCT/JP94/00110 



ifctcu VSfl^K-o^Tte. ¥*6^Lt^ 5^SI5© 

IEffl£*S»^©R®T?jlriK-r<5o 0J*.tf. W.2 5gli:^tJ:9i^ ^f^^k© 
fifi/fe q 7 j&^^U hS»Uf*j£©«S^iq 8£-C©$GfflT\ &iK»ritltt * 5 * VSR© 
$Sgk ISICRl, C R 2 , C R 3 CD 3 fl^tCO^T^ ^ ^ >S|5^ 

£ 3 iCRStt^^to $SBC R l fC-o^Tte. ^S*<R 1 1 Ti&WC- 

HIICR2{:ol>T^ ¥&*<R 2 2 TiM^, fgfflCR3{co 

_Lie©H2 5H©^tJ-e{i. ^^^©SiS/Sq 7 rt^^yl/ h^fl$ttiE©Sfl/±iq 
8 £T©|fiffl-??x ^ 5^ >^>t*£ 3^©R^^*3^C <h£^LTl,>3^\ t> 
£^RM©&tt 1 ~2^&5W;U®J^±Tt>#fc#^o ^-RSflm^if 

»MLfcil!!<!:LttoTU^o -fts;t>*> s ISfflC R 1 Icol^Kt Jl 

i-^oi (ri, zDKWRi' ^ftger -rifi^Ls IeHcr 2 

i:o^Tti, 11^0 2 (r2, z2) ^^M2' fr-oM&d 2' 
L> IeSI C R 3 (Col^T(i> IMO 3 (r3, z3) ^&WR3' rfr>o£ 
J^e 3 ' T«5o <£ LT&*©R5R©¥&R i <hJU&^ 6 i . $ £>fcjg 2 6 
^©^©.fc^te^^li&R^^^ffiSHiSr i, z i £ Ctllzi}n?LTmfgZWi 



WO 94/16877 




PCT/JP94/00110 



.2 7 



1 ^ Jli <fcB&l^ It Xf^l 0 2cd@^jH^ > ftj^ft^ 

^fe-r>-7°«y h^nfc^^*^ >^xiF^i«oT^i:^ 

HJ-T&o d -5 LT» «&2 7B|(Z>{a|"e« 1 6 >BE*#|6i 

h m & j£i ^ © as j& cd j^«g it t c o ^ t « & ( c «t o % 9 -r n t * 

n 

x = S Mi • x i 
i = l 

n 

y = 2 Mi • y i 
i=l 

n 

r = 22 M , • r , 
i = l 



M, 



= M cm =N c (F) • N m (77) 



WO 94/16877 



• 



PCT/JP94/00110 



2 8 



k, 

n ( r 
j=i 



k, 

) / n e 



j=l 

j 



j *e 



N m (77) 



k 2 

n (77 

J=l 
j =£m 



k 2 

77 i ) / n (77 
j=l 



j *m 



77* ) 



tz tz L n = k i • k z 

k 2 : y*lS]07^7>^xiF B M+l 

CtlCJ; *)3f5 2 El©*"f * ^10 8 WXf-y 7" 1 1 5 {c^f6;^-«g>/N 0 ^ - >^ 

&git>-tJ5&t LT5^5 >^xffiPa*ffl^^*<N C ©fife {Chu^© MATHEMATICAL 
ELEMENTS FOR COMPUTER GRAPHICS fc^£ tiT ^SESfc ^ V ft®, BX7*7-f 
>ft®&3 >Xft [In ZtiZ>%:WM-t2>'<^ * -^iSSIft 

L> Mffl^O^&lufiJCl^^L. — J&atg&T 1 0 0 0 0 k m^T£ -fcbfc^ ^ f 



WO 94/16877 




PCT/JP94/00110 



2 9 



[«4] 











1 0 0 


3 6 




2. 6 5 


1 . 5 0 




1 0 0 


4 1 



^-f tf : 2 0 5 /6 0 HR1 5 
ftffi : 2 . Okg/cm ! 

o 

i ^-r -w®ffi?tK£^-r^-f >©itifc©&i$^#f >^igL7 ^ ^'1' 

X 3 ft^^Ofim©ff>^{C^*iJLTtct^o 



WO 94/16877 




PCT/JP94/00110 



3 0 



'Tit-*?"* £ 0 

^#GRCJfN<@©^ 'T^^-r ©Ktf-^ifer u (J=l, 2, • • •, N 

) &-&j£Ltz'&, f 2 9 107X7^ 2 0 4(C*5^T. N #1 <Z> ir'^T^l'©^ 

yzf 2 0 6Trte. X-r-y7° 2 0 4 T5fca&rt:N4B© ^ -f ■Y^E'r )\s<D&* 
< ^£5o 

0>j =-OBJj + r • ma x (Gj „ 0) 
Fj=-cDj ...(4) 

F j = 1 /Oj 



WO 94/16877 



PCT/JP94/00110 



3 1 



F j = - a • O j + b 



{B U a = 



b = 



cD, VE ( c - 1 ) 
(cD avg -cD mi „ ) 

CDavg (C -<D mi n ) 

(cDavg -cD min ) 
N 

J=l 



N 



c : S» 

7 : ^f^f-fM 

cD mi n=min(cDi>cD2^ •■•On) 
( J = K 2 . 3 . • • • N) 



p. = 



N 

s F, 

j=i 



J = K 2. 3. • • • N 



WO 94/16877 



PCT/JP94/00110 



3 2 

x'J - h-i-^ > hiiiRMs &&WiGEN I TORTArf UX 

5feT3£X£i±*£^ Xf7^2 1 2 iC&UT^fiE© 2 <@<D^-f -f^-r;l/£ 

o Xf-y7' 2 0 8 tC&^Ta&Sftrt: 2 4@©^-f f^f;^^^ -Y'Bv'jl 

V r a = ( r , a . ri«, r s a s • • • ^ r„-, '^^-y^T* 

^b©l£lt^2&^ h^Vr b = (r, b , r 2 b . • • • r s b . • • • r 

„-> b ) t-fZo H3 0B©Xfy^2 5 OTte. ^*3£a6rt:ft$fe££j£U d 

5e"#" & o 

8cr, a , r, b (c^fLT, J^TOiUcfto TEBift d £#363o 
d = I r , a - r i b I 

5;©^f»yZ5 4fli, r, a . r, b ©5X9 ^<5$Sffl©*/JMiaB l 
AiIB u *1^T, J!^T©^(c^oXiE^b8E8ld' £*a6£ 0 
d 

d' = 

B u B l 

xf77° 2 5 6 t(i, JE^-fbg&si d * <Dm&&miz.ftilk2-&&tztoiz, H3 1 



WO 94/16877 PCT/JF94/00110 

3 3 

EI (a) , (b) {c^fcfc -5 ^OjMcD^^M^Z (x) (0£x£1. 0^Z( 
x) £0. 5) £fflt^T> &T©5£CftoTlI9£fciitZ ab £3<a6&o 



Z ab =Z (d' ) 

:©i^i:LT^ M£M£Za b £3fca6*:ms Xf^2 5 8 {cfc^Tff L^lSst 



min (I r, ' -Bl U I r, ' -Bui) 

r , ' a = r . 4 • Z 

0 . 5 

m i n ( I r , b -Bl K I r, ' -Bui) 



r," b = r , b + 



0 . 5 



m i n ( I r , a - B L K I r, ' -Bui) 

r , ' a = r i a + • Z ab 

0.5 

min (I r, b -Bl U lr, a -Bu|) 

r , ' b = r , b • Z ab 

0 . 5 

Z.CD&'OlZ LTs r , ' a > r , * b *3ft8&rt:SL XTyZf2 6 0 T?*f UW^Sft 
fh^O^^TfeSKft-^^^ hJW r* a . Vr' b f^TOi^tc^tob 

Vr' a = (r, a . r 2 a . • • • r , ' a . r i + 1 b . • • • N r b ) 
Vr' b = Cr, b . r 2 b . • • • r , ' b . r , + i ' . r a ) 

tt*>\ r, ©flK^ff £*Effl©«'MaBL &tf«*fcBute. figffl#*<^J6A* 
LTfc< 0 2^ftW»Z (x) iia5 3 2H (a) , (b) IZTjfc'f&ote, ® 

S©M»"et>«fc^o £?c. ±SSW^lii£X«i?r i ti 1 yHFr-C***<. COi&jCjt 



WO 94/16877 




PCT/JP94/00110 



o XT7r2 1 6t\ ^¥lJ^TS£^lt£i±te^*i£rfCte N X^«y^ 2 2 6 t 
te5E£© 2I®^-i't ; ef;i/Of ^CDXf>yy 2 2 2 ^iii; 0 #5£¥'J5£T?3£ 

Xtv7 2 6 2 TiiSUfc£*fe/£U a»^«k^T^^5lCD»HFr i ^tS. 
R®Xf-y^ 2 6 4"CfcU EKd' * 
0 S d' SI 

fc<DX-7-v-7 2 6 6 t(t $3 1BI (a) , (b) ICt*-? & ? tSHUW.<DW-&& 
tfcZ (x) (0 SxS 1 Tr. 0 SZ (x) SO. 5) <&£^te$&3 2 El (a), 
(b) K^«fc?tt^3!©^lfeW»Z (x) <&ffl^T. J^T©x^{c^oT. Mifc 

Z d = Z (d* ) 

CO^tcLT. HftffiZ d Xt- y :/ 2 6 8 Icfcl^T*? L ^l$it 

min (| ri -Bl I > I r • - B u I ) 

r , ' = r , • Z d 

0 . 5 

m i n ( I r , - B l K I r, -Bu I) 

r , ' = r , + • Z d 

0 . 5 



WO 94/16877 




PCT/JP94/00110 



3 5 



V r ' = ( r i x r 2 x • • • r ■ * ^ r ( + 1 ^ r„-i) 

fc<h*lJft&#<Z>te£3g2 9 igcDX-r *y7° 2 2 2 « &C7f^2 2 4 

-eii. ?#^n^S^II^©ffii^J^#©M*^HulB^^J^Jcb|5j^(c^; (4) 

fa<DX-rv-7 2 2 6 T(i> ±§£2 4i©^-f VZ-rfr&fcft-t &o ^©X^-yT 0 
2 2 8 fli N Xy L vZf 2 2 6 -e^^L^^^^^E--^^©^^. Nl@icig Lfc/^S 

f^ 2 2 8 £*R9iEL!lfT*-So — 2k * 4 -^^©ifc^Nl® fcit L 
{Cte. Xf 7^2 3 0 -^JRlEHtt* U JRSfcLT^#^iiB£-tcM:. IsHI©^-^ 
^f;^Xfv^ 2 2 6 n/c^-^T^WcMff U 2 0 8 ^ 

t>X^.y^2 3 0 ^^^igL^T-TSo — X^>y^ 2 3 0 -?J&jfc L ft i *lj»f 
$ ftfc*& Ctts N © ^ * -r ;UO tf T-$IJ^^^ * /c L h g ft HSifc 

£Biftll9ifc£**}c^£lS:f«ifc©ft£ U xf»^ 2 3 2 fzfc^T c ©l£ff-^ 
^©Ifi^^T^ tOM^^t^o 

i ) iSft^Mfijcauyt 

M> q. P teteffl^d^a&A* LT*5< o 

_hie^WJ^> #2, f 3, f 5, IS 6. ^8Ra'f9H 

^©IStm&fciSffl LTUK 

T©^ 5©i*J«9T'*>-o/Co 



WO 94/16877 




PCT/JP94/00110 



3 6 



[*5] 











1 0 0 


5 3 


& m 


m & # 


1 0 0 


1 0 8 


ffc >H> itij 


1 0 0 


9 9 



9 4-W(X : 2 0 5 / 6 0 HR15 
ftffi : 2. Ok g/cm 2 

d © «fc o ic. J£ 1 0 ^JfeMtftis ^ 1 L/cm 1 £&0J*Nfcft**J&<if iD"T 

iSit^m^SL^B^p^ji^iiin-rs^. «t«3li>ttio^^ -visits 



WO 94/16877 



PCT/JP94/00110 



3 7 



jjfr b > . b 2 . • • • . b n ©JBJ?T 101 1001 lOOttttK b „ + , 
. b n + 2 . • • ■ . ' bm OIHfft? 1 1 1 1 1 1 1 0 0 1 itiSo 

VB a = (b, a ,b 2 a s •••b i a .b i ., a . ♦ • • b m a ) 
VB b = (b i b .b 2 b . • • • b: b , b, + , b , •••b ra b ) 

xf7^2 7 2-e«M^u ififc^n^atttc^^T^x*^ i 

t5o ft©^f7r.2 7 ■4T?ttJBn ? ©«fc?Kia^&*i:'<* h;i/-e*5»tf-^»o 
i^IL> ff L^I£lt^£fc©&tf£ LTt£fm£fc^ h;UVB a ' . VB b 

VB a ' = (bi \ b 2 \ bi-, a N b, b x b, + I b s - % b m b ) 
VB b * = (b, b . b 2 b . b,-, \ bi \ b, + i a s b m a ) 
ft0^f^ 2 7 6 t«, ^feytlft^ft^^ h;l/VB a ' . VB b ' {CJCSL: 



VB= (bi > b 2 ^ • • • b ,-i > b, > b, + i n • • • b» ) 



WO 94/16877 




PCT/JP94/00110 



3 8 



o (^©xf y -f 2 8 o -c*te.2zm&m<Di8ffi i ©ESIt^b , £&T© <fc 9 Jc^fl: 

b, = 0 £ b , ' =1 
b i = 1 ft b i ' = 0 

VB' = (bi , b 2 . • • • b • - 1 s bi ' „ b t + 1 N •••b m ) 

T©^ 6 ©i&^-e&o/co 

[*6] 











1 0 0 


6 5 




$ 2c 


1 0 0 


1 0 5 


it & H6 


1 0 0 


1 0 0 



^^tt^fX: 2 0 5/6 0HR1 5 
rtEE : 2. Okg/cm ! 



WO 94/16877 




PCT/JP94/00110 



3 9 



o ms im^te, *^J©^d^7 A^gyu-^y^^L/io *^vzf3 0 0 
ya^U V>W$&% 3 8 EI (a) ic^fc*: 9 4 2 <DW&M 

tfrtf}^&-£Mtir~C' £ & £ o K^rMkt 3o S£ 3 8 HI (b) »cWKS**-r>rt/© 

m £ jc m l tz istt ^$ * * o 

±5%^ 
2mm£L± 

©#J#HIOBJo &tf$ij^«£#G©#J#jiitGo ^^^-T-So R©Xf7y3 0 6 
T(i, -y ?©S:fc^>n/£^lt£tb3/-ca6tc!£It^ifcX , ^*AX, fo 



WO 94/16877 




PCT/JP94/00110 



1 OTiis Xf^ 3 0 8 T^c^TfT'o > y ^^jEex;U{Col>TlS 
ft^fc^AX, ^4fc£ii:fc&<DBlftliSifctfMSOB J , N $lJMfrOtG, £313? 

dOBJ _ OBJi-OBJo 
d r , AX, 
d G G i — G o 

dr, AXi 

^•ffl^Ts X-r ^3 1 y 3 0 8 t ^moJj&lz J: y n <y *#EiE* 

7^3 1 5 IsjMM LtzBtfiM%tM.OB J i7f7^3 0 4T*mMLtzmtfiM&<D 
®mm.OB Jo tcD^dix b^ft/cL^Wti^ifcigN- §CitS 

7^31 4 -e^26^n/clSIt^^lil^^^Mi LTs X^-y^S 0 4j^£X 

^«y-^3 i 6 ^rn'oMLmn-t^o Bwmmvmfri&jfrLtzttmztitztziz 



WO 94/16877 




PCT/JP94/00110 



±ieo^ i 2^sfe^jT#^n/c^^^^^i^{c^L^^^^^o/c)gm(i 











1 0 0 


2 0 




1 0 0 


4 0 




1 0 0 


8 0 



^-f-flf^X: 2 0 5/6 0HR1 5 
F*gH : 2 . Ok g/ c m 2 

:fXM-XT 5 0 0 0 k mjt(f 
Tn -y ?iiJtt©iSj— 4bJg (BK) (i. ^Dy^3 Ommzfu y ?Wl 
ttKi ( i = 1 ~6) &mmL. &T©5£tc«k!9m&ftSo 



B K 



i=l 



(K i -TO 2 



K 



1 6 

K= 52 K i (^Tn <y *H!H£) 

6 i = l 



i 4 1 



WO 94/16877 




PCT/JP94/00110 



mi ommm-za, ^^y^i 1 sc&i^tx;^ m^Miz.^^xn^ntz 

l£ltH£& ti^E^m^ $m0k{**mW-LTi<^tZo Z<Dm&lz^ Goldberg.D 
. E. ."Genetic Algorithms in Search, Optimization and Machine 4 Learning", 
Addison-Wesley(1989)JCfE*S£nT^<5J: V ^m^r^UMMM^M^^t ttl^ h 

(d<d^ m<DMMM&#&zztibmL^t^^offlm&fi<£>& 0 ^cx\ mi om. 
mm<z>*v-v7 2 2 2 (Dmn&mt lt> % 1 m.MmoK'r i o 4 ~ 1 1 6 
(o^m^m^x, mi^umtmi o ±m?Jim 

ms 901:11 &m.w.m<D7u aw-^v^l^ x^-yzf2 o o 

— 2 2 0 ti^ 1 O^JfeMilnl-tr^afc^HJ^^IBSt-^o 
LTgWHft&tffUMfrOftlitSo &©x-r>y-7°l 0 6-11 6 li±gSjg 

&n^B'WM»©ffii*iJ^#©«A^^fflJGM»*j»J|CL. &©X^«y^2 2 6 
X±t^2m(D^ 4 ■Vey'JV^U^-t^o :OXf'^2 2 6 Lfc * >T ■* 

T^l/CD&tf^ N4St-&-*"££T*-r y:/2 0 8 ^t>Xf^ 2 2 8 ^^«9igLH 
ffU N{@fciiL*:*§-£rfctt. 2 3 0 -e±lBiiil^(cL-riiXm^J^^L 

*<£attM#£*:*fc*-SKSt^£fc©te£ U Xf-y^ 2 3 2 {Cfe^TCOlSft 
£ L& (Simulated Anneal ing) £ (flfftS^ft^fi^fctS C i fcT £ So 



WO 94/16877 




PCT/JP94/00110 



4 3 



mi OElKtaU *^ffi^O^D/7 Afel;l/-f>^^L/: 0 Xf7^4 0 0 

£S£3m&&\> ^-f -^t^-^-^tes >^-5C (2) (D 

ift*tU NURBS (il#BX^7^» f lc«koT*SLfcfcO?*5o 
^0Xf7^4 0 2 T?(i. ^-Y-^CD^-^X^-r >F (x) (5) T 

M 

F (x) = E a i fi (x) • • • (5) 

i=l 

c:^ a. ( i = l ~M) te^ifc. fi (x) te^-^^-^-x^ 

&JC N £ 4 EUc^rTJ: -5 \Z-h-t>7.^<i VKtg&O&HN L , . NL 2 . NL 

Rff^*^*-*^?^ XDJBttiix (5) ^©Jgifca, Wot 
^^^n^.o ft0^fy^ 4 0 6 X'ttf* -V&^^TJls&mkZltZtzlblzmt 
^£fca s £-#*Aa, •f'D&itZ'&Zo &©X^>y-7°4 0 8 tfcff-^»A a 

■ fc"tt£ffc<*i±fc«©*^©:&--27*^'1' (5) 5^J;<9*i6. 77 7^4 
0 2 -V&jE^-TfrZlkfe-t&o Xf^l 1 0JB*»W\ ±IE 



WO 94/16877 



PCT/JP94/00110 



4 4 

^LtM^fii>^< tizmftfr&Zo WLTogtsizte^ mmmmtm^ 

C*8] 













1 0 0 


1 0 0 


3 0 




& £ 


1 0 0 


1 0 6 


1 0 5 


* & «i 


1 0 0 


9 8 


9 8 



9 : 2 0 5 / 6 0 HR15 

rtEE : 2. Okg/cm ! 



WO 94/16877 



PCT/JP94/00110 



4 5 

m * <D fg ffl 

t h 1 o^$iJ^-r^$lJ^#^^i6^X^ y 7\ (b) $ij#jf£#£#lt Ltt*<& 



2. nie7f<y^ (b) 7?t*. sstf^»©#fi[^b«i-*f-rsaft«iiw»©^b« 



WO 94/16877 




PCT/JP94/00110 



1 ©£^A D 9 4 ^(DWtiYJj&o 

4. StJKx^y^ (b) (c&l^T, Ifttf^^-fb^-ar^^-f^S^^-r^tco 



WO 94/16877 



PCT/JP94/00110 



4 7 



WO 94/16877 



PCT/JP94/00110 



4 8 

1 1. gfttf^tti LTtlft©?^ >^r^a6/cci:^{c{i N fljgB (b) T?Kff-&#£ 
^h^i^ci £{c^j£fc©5-r >*<££Lttl^J: -5 5^ >©ff^|*£:^f-|IS£fc© 




1 0 K 
1 2 

1 4 CRT 



* WO 94/16877 



PCT/JP94/00110 



2 /39 



9 << i'O^-r )l>ik 



1 0 0 



f 



1 0 2 



T 



-10 4 



1 0 6 



1 0 8 



1 1 o 



-1 1 2 



SR« * ffl ^ X ftlfogkft £ ffi tz L ta 7b< t> 

b ft nn % * e * i3 -r * is it m & cd m. \ t 



1 1 4 



1 1 5 



N 




WO 94/16877 



PCT/JP94/00110 



3/39 



1 3 o 

^13 2 
1 3 4 



d e &n 



I 



•13 6 



13 8 



















— 1 4 



1 4 0 



WO 94/16877 PCT/JP94/00110 

4/39 



4 E 



-NL1 



'NLZ 



B2 



NL3 



WO 94/16877 





PCT/JP94/00110 



5/39 



WO 94/16877 




6/39 




PCT/JP94/00110 



WO 94/16877 



PCT/JP94/00110 



7/39 
7 



I 



a & k & s if m m & # © & s 



1 0 0 

1 6 0 
1 6 2 



«Ij6*R i (o»t> . ^ i (opt) TSs *fl«±JC»» 







> 











-~ 1 6 4 

1 6 6 

1 0 4 



Kft8:»* A r i . A 0 i SE-ffc 



I 



10 6 



1 0 8 



1 1 0 



1 1 4 



1 1 5 




WO 94/16877 



PCT/JP94/00110 



8/39 



8 



i 



I 



1 5 0 



1 5 2 



1 5 4' 



1 5 6 



WO 94/16877 




PCT/JP94/00110 



B2 



WO 94/16877 PCT/JP94/00110 

10/39 



10 0 



WO 94/16877 




PCT/JP94/00110 



11/39 



WO 94/16877 



13/ 39 



PCT/JP94/00110 




WO 94/16877 




PCT/JP94/00110 



WO 94/16877 



16/ 39 



PCT/JP94/00110 



(NJ 

CO 




WO 94/16877 



PCT/JP94/00110 



18/39 



19 m 



J 



180 



1$iglcl*9®5/£i<E>generation 






.=.ftil3i<E>generation 






^liUrtffli^Osmoothing | 











182 



184 



186 



188 




(d) 



PCT/JP94/00110 



20/39 



21 

























MW**MS I- 







170 



172 



174 



176 



j 



WO 94/16877 



21 / 39 



PCT/JP94/00110 



22 



&*Jg1-> q3 
q^-qf r r—r — i — 53 



WO 94/16877 



PCT/JP94/00110 



23/39 



24 



Lp4 Lp3 Lp2 LpT 



q4 qs2 \ q^j 




WO 94/16877 



26/39 



PCT/JP94/00110 




WO 94/16877 




PCT/JP94/00110 



27/39 



28 m 



WO 94/16877 



28/39 



PCT/JP94/00110 



129 0 

CHHED 



■200 



I 



-202 
204 
206 
-208 



212 


N — - Y 

' — — C^iio 


^214 










218 — ) 


N — " " — ■ Y 

" — """"£^21 6 


^220 



s ■e-fctx; Steffi 



^224 




226 



i/ Jt * -< •v : E7 ! ^ n m IC& ?_ 

1RIS^> 230 
Y 



232 



= jf 



PCT/JP94/00110 



29/39 



30 B 



j 



250 



252 



Z ab(D?MM. 



254 



256 



258 



2<@©ifiLUiftlt^©^ |-~260 



PCT7JP94/00110 



32/39 



33 



J 



262 



264 



z d omn 1 











266 



268 



270 



PCT/JP94/00110 



34/39 



35 



J 



tOWkm i <Di*m J 272 



VB, 



' a .VB|'b(Pa»|| j 274 



2{l(P^Ll\^-fr:&^ < p^ fig J — 276 




36 



x&siuMr \ o&m I— 278 



B{(DWSM 1^280 




PCT/JP94/00110 



35/39 



37 B 



ID 



J 300 



®m3ki*J3i.Zfimt&&<D : *m K-302 



I 



-304 



I 



306 



310 



312 



■K*»*lcT31ttl-MBc©iMt«*» 



I 



314 



■315 




316 



WO 94/16877 




PCT/JP94/00110 



( x s.x 6 ) (X 7> X 8 ) 

(b) 



WO 94/16877 




PCT/JP94/00110 



37/39 



39 



I VltSmttOnmOfJ-YOtTJi'it I — -200 

I I ~* 

I nffflg)^y^g)Ba^Ma. gJtqa#(Q3|g | 2 04 



212 



2_J 




LI 



214 




r 



I 1 

(222) 



-108 



^7 




I BW88«. W»MfcttfrfeaffBBt«Mg I — 224 

MJUfc ^ -f -v 1 7 s ; P*< N (ffl c a u ft: j>>?_ 

^ 228 

^"""^ 230 

232 — I 

I 

d>0 




WO 94/16877 



# 



PCT/JP94/00110 



38/ 39 



40 



400 



402 



404 



I 



104 



I 



406 



— 408 



T 



x 



no 

112 



I 



114 
— 115 




1 



WO 94/16877 



PCT/JF94/00110 

39/39 




£Itt^^>NAL SEARCH REPORT 



INTERTv^^NAL SEARCH REPORT ^^Imerriational application No. 

PCT/JP94/00110 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 5 B29D30/06, B60C3/00 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 5 B29D30/06, B60C3/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1994 

Kokai Jitsuyo Shinan Koho 1971 - 1994 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, A, 3-189205 (The Yokohama Rubber Co. Ltd.) 
August 19, 1991 (19. 08. 91), 
Line 5, lower left column to line 15, lower 
right column, page 1, Fig. 3, (Family: none) 

JP, U, 1-87003 (Sumitomo Rubber Industries, 
Ltd.) , 

June 8, 1989 (08. 06. 89), (Family: none) 



1-11 



1-11 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

'£" earlier document but published on or after the international filing date 

*L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or other 
means 

T" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

**&." document member of the same patent family 



Date of the actual completion of the international search 

April 1, 1994 (01. 04. 94) 


Date of mailing of the international search report 

April 19, 1994 (19. 04. 94) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

1 Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



# 



b m m s n 



4 



mi&mm& J 5 pct/jp 94/00110 



A. &WOR-fZft&<Oftm (BMttffF^flf (IPC) > 

Int. CZ 9 B29D30/0 6, B60C3/00 



ofcfc/MSSm (BIKW^a (IPO) 

Int. CZ* B29D30/06, B60C3/00 



1 9 2 6- 1 9 9 4*£ 
1971-1994^ 



JP, A. 3-18 9 20 5 («&=/-6.«fe5£^tt) t 
1 9. 8J5. 19 9 1(19. 0 8. 91), 

mmmm iH4£T*»5ff-B*T«i«i sftRvms 

( ^ r * !> — Jfc U ) 

JP. U. l-8 70 03 (ttX^Ii«^tt), 
8. 6/1. 1 989 ( 08. 0 6. 8 9 ) ( 7r * 9 -ftL ) 



1-11 



1-11 



BRnS«S7 U/cB 

0 1. 0 4. 



9 4 



1 9.04.94 



3 *H#HFfr (ISA/JP) 
S5fi!#^ 1 0 0 



m # je a 

«e*4- 03-3581-1101 



4 ? 



7 15 8 

— 1 — 1 — 1 



3 4 2 9 



«fc£PCT/I SA/2 1 0 (3^2^-^) ( 1 9 9 2^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



Li BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



